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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to testing avionics
systems, in particular but not limited to testing mission
data for and/or in avionics systems by testing the mission
data on a mixture of real world avionics system compo-
nents and re-hosted avionic systems components.

BACKGROUND

[0002] In the field of aircraft, in particular military air-
craft, mission data is provided for configuring the avionics
system of an aircraft for one or more missions, flights,
deployments etc.

[0003] Itis known to test such mission data on test rigs
using data acquisition simulation systems (DASSs). One
example of a DASS is ADASS (Advanced Data Acquisi-
tion and Simulation System), available from BAE Sys-
tems. These are implemented as part of a test rig. The
test rigs may simulate or re-host the operation of one or
more avionics system components, typically referred to
as linereplaceable items (LRIs). Conventionally, the mis-
sion data is tested on real LRIs with support simulations
of other avionics system components.

[0004] The LRIs of an avionics system are functionally
grouped in sub-systems e.g. display and control, com-
munications, navigation, flight systems, data recording,
general systems, etc. It is known to combine testing of
mission data on a re-hosted display and control avionics
sub-system and one or more complete real world LRIs
of a single other avionics sub-system of a given avionics
system.

SUMMARY OF THE INVENTION

[0005] The presentinventors have realised it would be
desirable to provide a test rig for testing mission data that
is more flexible and is able to be configured on an ongoing
basis for different mission data and different combina-
tions of re-hosted LRIs and real-world LRIs.

[0006] The present inventors have further realised it
would be desirable to provide a test rig for testing mission
data that allows a combination of testing on: i) one or
some, but not necessarily all, re-hosted LRIs of a first
avionics sub-system and ii) one or some real-world LRIs
of a second avionics sub-system different to the first av-
ionics sub-system.

[0007] The present inventors have further realised it
would be desirable to provide a test rig for testing mission
data that allows a combination of testing on: i) one or
some, but not necessarily all, re-hosted LRlIs of a given
avionics sub-system and ii) one or some real-world LRIs
of the same avionics sub-system.

[0008] In afirst aspect, the present invention provides
a test system for testing mission data for an avionics sys-
tem, the avionics system comprising a plurality of avion-
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ics systems components functionally arranged in a plu-
rality of avionics sub-systems; the test system compris-
ing: one or more processors adapted to perform DASS
functionality for reconfigurable mission data and recon-
figurable combinations of: i) re-hosted avionics systems
components from any one or more of the avionic sub-
systems and ii) one or more real-world avionics systems
components from any one or more of the avionic sub-
systems.

[0009] The one or more processors may further be
adapted to process the DASS functionality so as to pro-
vide a re-hosted data bus.

[0010] The test system may further comprise a hard-
ware module comprising replication ports, and wherein
the one or more processors are further adapted to provide
some of the DASS functionality at the hardware module.
[0011] The test system may further comprise an in-
put/output module, and the one or more processors may
further be adapted to provide some of the DASS func-
tionality at the input/output module.

[0012] The test system may further comprise a con-
nection network.

[0013] There-hosted bus controller and real-world bus
controller may operate independently and in parallel.
[0014] An overall Avionics databus message transac-
tion list for the complete databus may be divided into the
relevant transaction list subsets for the re-hosted databus
and the real-world databus.

[0015] The re-hosted bus controller may execute a
transaction list containing transactions between re-host-
ed LRlIs only.

[0016] A set of inter-bus messages may be automati-
cally determined from an overall Avionics databus mes-
sage transaction list for passing over the connection net-
work.

[0017] The setofinter-bus messages may be automat-
ically determined from an overall Avionics databus mes-
sage transaction list for passing over the connection net-
work using a procedure comprising the following: for real-
world messages sent to re-hosted LRlIs the input/output
module may monitor the hardware module and when the
real-world transaction is performed and received on the
LRI port may transfer messages over the connection net-
work to complete the transaction on the re-hosted data-
bus.

[0018] The setofinter-bus messages may be automat-
ically determined from an overall Avionics databus mes-
sage transaction list for passing over the connection net-
work using a procedure comprising the following: for sim-
ulated messages which are sent to real-world LRIs the
input/output module may schedule the transfer of mes-
sages over the connection network to the hardware mod-
ule in advance of the real-world transaction being per-
formed.

[0019] The setofinter-bus messages may be automat-
ically determined from an overall Avionics databus mes-
sage transaction list for passing over the connection net-
work using a procedure comprising the following: for
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transactions which are scheduled at pre-determined in-
tervals on the real-world databus the input/output module
may synchronise to the real-world bus controller.
[0020] In a further aspect, the present invention pro-
vides a method for testing mission data for an avionics
system, the avionics system comprising a plurality of av-
ionics systems components functionally arranged in a
plurality of avionics sub-systems; the method compris-
ing: performing DASS functionality for reconfigurable
mission data and reconfigurable combinations of: i) re-
hosted avionics systems components from any one or
more of the avionic sub-systems and ii) one or more real-
world avionics systems components from any one or
more of the avionic sub-systems.

[0021] In a further aspect, the present invention pro-
vides a program or plurality of programs arranged such
that when executed by a computer system or one or more
processors it/they cause the computer system or the one
or more processors to operate in accordance with the
method of the preceding aspect.

[0022] In a further aspect, the present invention pro-
vides a machine readable storage medium storing a pro-
gram or at least one of the plurality of programs according
to the preceding aspect.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Figure 1 is a schematic illustration in simplified form
of a real-world avionics system of a military aircraft;

Figure 2 is a schematic illustration of a test system
for testing mission data for avionic systems, for ex-
ample the avionics system of Figure 1;

Figure 3 is a schematic illustration showing details
of a hybrid rig that forms part of the test system of
Figure 2; and

Figure 4 is a schematic illustration showing some
elements and modules of Figures 2 and 3 in further
detail and in a schematic representation of their op-
eration in terms of data message flow.

DETAILED DESCRIPTION

[0024] Figure 1 is a schematic illustration in simplified
formof areal-world avionics system 1 of a military aircraft.
The avionics system 1 comprises a data bus 2, and a
bus controller 4 that is coupled to the data bus 2. The
avionics system 1 further comprises a plurality of avionics
components, which hereinafter are referred to as line re-
placeable items (LRIs) 6. The LRIs 6 are functionally and
connectively grouped into avionics sub-systems 8.

[0025] For clarity only four sub-systems 8 are shown
in Figure 1, and for each sub-system 8 only three LRIs
6 are shown. However it will be appreciated that in many
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implementations an aircraft comprises more, indeed of-
ten many more, than four avionics sub-systems 8, some
of which comprise more, indeed often many more, than
three LRIs 6. One example of an avionics sub-system 8
is a display and control sub-system 8, comprising exam-
ples of LRIs 6 such as one or more radios, audio warning
module, communications interface, and so on. Other ex-
amples of avionics sub-systems 8 are a communications
sub-system, a navigation sub-system, a flight systems
sub-system, a data recording sub-system, a general sys-
tems sub-system, threat avoidance sub-system, and so
on.

[0026] Also shown schematically in Figure 1 are data
messages 10. In operation, data messages 10 are
passed between the LRIs 6 via the data bus 2 under the
control and direction of the bus controller 4. The bus con-
troller 4 executes a message transaction list specifying
in which order the messages produced by the different
LRIs 6 for transmission to an indicated one of the other
LRIs 6 are to be passed along the data bus 2.

[0027] Itwill be appreciated by the person skilled in the
art of avionics testing and mission data testing using
DASS, and specification of test rigs therefor, that this is
a highly complex process, and the full detailed specifica-
tion of any specific mission data testing process using
DASS, and specification of test rigs therefor, would in
practice usually require many thousands of pages or data
sets, and accordingly the representations in the following
description and Figures are, by necessity, in a simplified
form. The person skilled in the art of avionics testing and
mission data testing using DASS, and specification of
test rigs therefor, will be aware of this and will accordingly
be able to implement highly complex systems/process-
es/programs/test rigs based on these simplified descrip-
tions, as this by necessity is a skill routinely employed in
this field.

[0028] Figure 2is a schematic illustration of a test sys-
tem 12 for testing mission data for avionic systems, for
example the avionics system 1 of Figure 1.

[0029] The test system 12 comprises a hybrid rig 14,
and the following elements each coupled directly to the
hybrid rig 14: a mission data module 20, a configuration
data module 22, by way of example two re-hosted LRIs,
namely a first re-hosted LRI 61 and a second re-hosted
LRI 62, and also a real-world data bus 102. The test sys-
tem further comprises, by way of example, two real-world
LRIs, namely afirst real-world LRI 161 and a second real-
world LRI 162. The first real-world LRI 161 and the sec-
ond real-world LRI 162 are coupled to the hybrid rig 14
via the real-world data bus 102.

[0030] In overview, in operation, mission data to be
tested is input to the hybrid rig 14 from the mission data
module 20. The hybrid rig 14 allows the mission data to
be implemented by the various coupled LRIs in combi-
nation, which in this simplified example comprises two
re-hosted LRIs 61, 62 and two real-world LRIs 161, 162,
each of which may correspond to any of the LRIs 6 from
any one or more of the avionics sub-systems 8 of the
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avionics system 1 described above with reference to Fig-
ure 1. The configuration of which LRIs are being used,
which are real-world and which are re-hosted, and so on,
can be varied and selected as required from test to test.
Accordingly, the configuration for a given mission data
test and other relevant data changes in response thereto
are implemented prior and/or during the test by inputting
configuration data into the hybrid rig 14 from the config-
uration data module 22. The performance and outputs
of the different LRIs is monitored, and the outcomes of
these, for example compared to expected outcomes, rep-
resent testing of the mission data. Further details of the
test system 12, in particular the hybrid rig 14, and their
operation, willnow be described with reference to Figures
3 and 4.

[0031] Figure 3 is a schematic illustration showing fur-
ther details of the hybrid rig 14. The hybrid rig 14 com-
prises are-hosted data bus 32, a connection network 34,
an input output (I/O) module 36, and a hardware module
38. The re-hosted data bus 32 comprises a bus controller
33 (shown later in Figure 4).

[0032] The re-hosted data bus 32 is functionally cou-
pled to those re-hosted LRIs that are taking part in the
test, in this example the first re-hosted LRI 61 and the
second re-hosted LRI 62, and also to the connection net-
work 34.

[0033] The connection network 34 is further connected
to the I/O module 36. The I/O module 36 is further coupled
to the hardware module 38. The hardware module 38 is
further coupled to the real-world data bus 102.

[0034] The hybridrig 14 further comprises functionality
of a data acquisition simulation system DASS 43 distrib-
uted among and incorporated within the various elements
and functional modules of the hybrid rig 14, in particular
distributed among and incorporated within the re-hosted
data bus 32 (in the case of the re-hosted data bus 32 the
DASS functionality 43 in effect provides the re-hosted
data bus 32 and its bus controller 33), the I/O module 36,
and the hardware module 38. In this embodiment the
DASS functionality is that of ADASS (Advanced Data Ac-
quisition and Simulation System), available from BAE
Systems. However, in other embodiment other examples
of DASS may be used. It will be appreciated that the
skilled person may distribute the functionality of the
DASS among, and incorporate the functionality of the
DASS within, the various elements and modules of the
hybrid rig 14 in any desired manner. Further details are
given later below of how this is done in this particular
embodiment. Each of the re-hosted data bus 32 and its
DASS functionality 43, the I/O module 36 and its asso-
ciated DASS functionality 43, and the hardware module
38 and its associated DASS functionality 43, are further
coupled to the mission data module 20 and the configu-
ration data module 22, in order to receive mission data
and configuration data.

[0035] Figure 4 is a schematic illustration showing
some elements and modules of Figures 2 and 3 in further
detail andina schematic representation of their operation
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in terms of data message flow. The elements and mod-
ules shown are as follows: the first re-hosted LRI 61, the
second re-hosted LRI 62, the re-hosted data bus 32, the
bus controller 33, connection network 34, the I/O module
36, the hardware module 38, the real-world data bus 102,
the first real-world LRI 161, and the second real-world
LRI 162. The elements and modules in Figure 4 operate
under the effects of the DASS functionality 43 (not shown
in Figure 4) described above.

[0036] The hardware module 38 comprises a set of
physical connections that provide an emulation of a plu-
rality of (logical) LRI ports 42, and a bus controller port
44, all coupled to the real-world data bus 102. Each real-
world LRI taking part in the test is allocated its own (log-
ical) LRI port 42.

[0037] Also shown schematically in Figure 4 are data
messages 110. In operation, the data messages 110 are
passed between both the re-hosted LRIs 61, 62 and the
real-world LRIs 161, 162 i.e. the data messages may, if
operation of the avionics system and the mission data
demands it, pass (in either or both directions) between
any pairing formed from any of the re-hosted LRIs and
the real-world LRIs, i.e. in this embodiment between the
two LRlIs of any one or more of the following pairs of LRI:
i) the firstre-hosted LRI 61 and the second re-hosted LRI
62; ii) the first re-hosted LRI 61 and the first real-world
LRI 161; iii) the first re-hosted LRI 61 and the second
real-world LRI 162; iv) the second re-hosted LRI 62 and
the first real-world LRI 161; v) the second re-hosted LRI
62 and the second real-world LRI 162; and vi) the first
real-world LRI 161 and the second real-world LRI 162.
In addition the case of broadcast messages allow data
messages to be transferred from a single source LRI to
multiple receive LRIs in any mixture of re-hosted or real-
world LRIs.

[0038] The bus controller 33 executes a message
transaction list specifying in which order the messages
produced by the different LRIs 6 for transmission to an
indicated one of the other LRIs (re-hosted or real-world)
are to be passed along and between the re-hosted data
bus 32 and the real-world data bus 102.

[0039] Data messages 110 from one of the re-hosted
LRIs 61, 62 to the other of the re-hosted LRIs 61, 62 are
passed via the re-hosted data bus 32.

[0040] Data messages 110 from one of the real-world
LRIs 161, 162 to the other of the real-world LRIs 161,
162 are passed via the real-world data bus 10.

[0041] Data messages 110 from a re-hosted LRI to a
real-world LRI are passed over the following route: from
the sending re-hosted LRI 61, 62 to the re-hosted data
bus 32 to the connection network 34 to the I/O module
36 to the hardware module 38 to the real world data bus
102 to the receiving real-world LRI 161, 162.

[0042] In the reverse direction in corresponding fash-
ion, data messages 110 from a real-world LRI to a re-
hosted LRI are passed over the following route: from the
sending real-world LRI 161, 162 to the real-world data
bus 102 to the hardware module 38 to the /0O module 36
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to the connection network 34 to the re-hosted data bus
32 to the receiving re-hosted LRI 61, 62.

[0043] Further details of certain of the modules and
elements shown in Figure 4 are as follows.

[0044] The real-world LRIs 161, 162 comprise real-
world electronic and processor circuitry of the real-world
avionics system of the real-world aircraft, but are with-
out/not coupled to their corresponding, or at least not all
of their corresponding, aircraft hardware.

[0045] The hardware module 38 replicates the hard-
ware databus capability from the real-world versions of
those LRIs that are taking part in the testing in the form
of re-hosted LRIs. The (logical) LRI ports 42 of the hard-
ware module operate to allow the data messages 110 to
be input/output to/by the hybrid rig 1 from/to the real-
world LRIs in the format they have in the real-world op-
eration. The bus controller port 44 operates to allow data
bus instructions/requests to be sent/received by the hy-
brid rig 1 to/from the real-world LRIs in the format they
have in the real-world operation.

[0046] The I/O module 36 operates to convert real-
world formatted data messages 110 being sent from the
real-world LRIs to the re-hosted LRIs into the format used
by the re-hosted LRIs. The 1/O module 36 further oper-
ates to convert real-world data format bus requests being
sent from the real-world LRIs to the bus controller 33 of
the re-hosted data bus 32 into the format used by the
bus controller 33 of the re-hosted data bus 32. The I/O
module 36 further operates to convert simulation format
data messages 110 being sent from the re-hosted LRIs
to the real-world LRIs into the real-world format of the
real-world LRIs. The 1/0 module 36 further operates to
convert simulation format data bus instructions being
sent from the bus controller 33 of the re-hosted data bus
32 to the real-world LRIs into the format used by the real-
world LRlIs.

[0047] The connection network 34 operates carry out
routing instructions and route data messages between
the I/O module 36 and the re-hosted data bus 32. In this
embodiment, the form of the re-hosted data bus is rela-
tively simple, and so the task of the connection network
is correspondingly relatively simple. However, in many
other embodiments, the arrangement shown in Figure 4
will be much more complex, including many more LRIs
than four, and consequently the re-hosted data bus 32
may comprise a more complicated hierarchy of intercon-
nected data buses and may be controlled by more than
the single bus controller 33, such arrangements being
readily selected, implemented and adapted as required
by the skilled person, and in such embodiments the con-
nection network 34 will serve a more complex role. In
any of the embodiments any appropriate conventional
connection network may be used, for example an Ether-
net arrangement.

[0048] Each of the re-hosted LRIs 61, 62 comprises
andimplements software thatis prepared, in correspond-
ence to its respective corresponding real-world LRI, for
use, when coupled to the hybrid rig 14, with the DASS
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functionality provided by the hybrid rig 14 as described
earlier above. Such software is sometimes referred to as
partner provided software (PPSW). The provision and
implementation of such software is well known to the
skilled person, usually in terms of being provided for op-
eration of the DASS on just that single re-hosted LRI.
Depending on the form of the PPSW, it may or may not
be preferable to adapt the PPSW previously provided for
a given single LRI to provide an adapted PPSW for that
LRI for use in this embodiment where plural LRIs are
being tested. Further details are given later below of how
a "single use" PPSW may be adapted, if desired or re-
quired, for use with the multiple LRI implementation form
of the hybrid rig 14.

[0049] Thus the hybridrig 14 provides an arrangement
and method for mixing and matching the inclusion, in
mission data testing, of one or more re-hosted LRIs and
one or more real-world LRIs selected as desired form
different or common avionic sub-systems 8.

[0050] Apparatus, including the re-hosted and real-
world LRIs and the hybrid rig, and the modules and ele-
ments comprised by the hybrid rig, for implementing the
above arrangement, may be provided by configuring or
adapting any suitable apparatus, for example one or
more computers or other processing apparatus or proc-
essors, and/or providing additional modules. The appa-
ratus may comprise a computer, a network of computers,
or one or more processors, forimplementing instructions
and using data, including instructions and datain the form
of a computer program or plurality of computer programs
stored in or on a machine readable storage medium such
as computer memory, a computer disk, ROM, PROM
etc., or any combination of these or other storage media.
[0051] As mentioned earlier above, the skilled person
may distribute the functionality of the DASS among, and
incorporate the functionality of the DASS within, the var-
ious elements and modules of the hybrid rig 14 in any
desired manner. Further details of how this is done in the
above described embodiment, and examples of some of
the other possible ways in which this may be done, are
as follows.

[0052] The hybridrig (14) may be made up of a number
of physical computing devices, such as desktop comput-
ers, laptops and 'real time’ processors running in industry
standard VME rack systems (other configurations, as
supported by the DASS may also exist).

[0053] A feature of a DASS is to provide a mechanism
for each functional component to access data, and con-
trol other functions. This mechanism will allow this data
access and control between components running on dif-
fering physical computing devices.

[0054] The types of functional components within the
DASS may consist of, for example, functionality to record
databus messages 110 (on both the real and re-hosted
databuses), functionality to allow a simulation of the ’en-
vironment’ to pass data to the LRIs (re-hosted or real-
world) - this is often done to provide sensor inputs which
can include simulation of e.g. a threat, of the real world
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(e.g. altitude, speed) etc. Other components may also
be provided.

[0055] In the case of only requiring re-hosted LRIs (61
and 62) then the entire DASS and Hybrid Rig may be
configured to operate on a single desktop computer. In
this configuration all components (e.g. recording, threat
simulation, the re-hosted LRIs) are all sharing the same
memory of the desktop computer. Each has the neces-
sary access to the relevant data.

[0056] In the case of a more complex configuration,
requiring re-hosted LRIs (61, 62), real-world LRIs (161
and 162) and multiple databuses, then the re-hosted LRIs
may run on one or more desktop computers and on proc-
essors within an industry standard VME rack system, the
recording and threat simulation functions (and others)
may run on one or more separate desktop computers.
[0057] The DASS system will provide a means to pass
data and control between these functions, using a mix of
e.g. standard Ethernet network connections, specialised
interface modules provided by the supplier of a VME rack-
ing system, and specialised functionality provided within
the DASS by the DASS supplier.

[0058] The DASS I/O module 36 in conjunction with
the connection network 34 will use the databus message
transaction list to determine the correct databus messag-
es 110 which are to be transferred between the re-hosted
32 and real databus connections 102. Due to the latency
(delay) of the connection network 34, the /0O module im-
plements functions to ensure correct operation of the re-
hosted databus 32 and the real-world databus 102.

a) The re-hosted bus controller 33 and real-world
bus controller 44 operate independently and in par-
allel to alleviate or remove issues that may arise with
respect to real-world transactions tending to be un-
able to be performed in real-time over the connection
network 34 to meet the response times of the real-
world databus 102.

b) An overall Avionics databus message transaction
list for the complete databus is divided into the rele-
vant transaction list subsets for the re-hosted 32 and
real-world databuses 102.

c) The re-hosted bus controller 33 executes a trans-
action list containing transactions between re-hosted
LRIs (61, 62) only.

d) The real-world bus controller 44 executes a trans-
action list comprising transactions with at least one
real-world LRI (161,162).

e) A set of inter-bus messages are automatically de-
termined from the overall Avionics databus message
transaction list which need to be or are desired to be
passed over the connection network 34 using the
following procedure:
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f) For real-world messages sent to re-hosted LRIs
(61,62) the 1/0 module 36 will monitor the hardware
module 38 and when the real-world transaction is
performed and received on the LRI port 42 will trans-
fer the message contents 110 over the connection
network 34 to complete the transaction on re-hosted
databus 32.

g) For simulated messages which are sent to real-
world LRIs (161,162) the 1/O module 36 schedules
the transfer of the message 110 over the connection
network 34 to the hardware module 38 in advance
of the real-world transaction being performed.

a. For transactions which are scheduled at pre-
determined intervals on the real-world databus
102 the I/O module 34 synchronises to the real-
world bus controller 44.

b. For the remaining transactions which are per-
formed on an ad-hoc basis by the real-world bus
controller 44 then the I/0O module 36 reads the
re-hosted databus 32 at a configured fixed sam-
ple rate as requested by the re-hosted LRI.

[0059] Details of how a "single use" PPSW may be
adapted, if desired or required, for use with the multiple
LRI implementation form provided by the hybrid rig 14,
in the case of the above embodiment, are as follows.
[0060] The PPSW is provided to operate within a real
LRI (161 or 162) through provision of an interface layer.
This interface layer, sometimes termed Application Pro-
vided Software (APSW), provides a means to a) pass
data messages (110) between the PPSW and a real da-
tabus (102) connected to the real LRI; b) if needed act
as a bus controller (33) on the real databus (102); c)
control specialised hardware within the LRI (161 or 162)
such as timers, other interfaces etc..

[0061] When re-hosting the PPSW to operate within a
re-hosted databus environment (32) provided by a com-
ponent of the DASS (43) either the DASS is required to
implement the same APSW functionality (acting as an
interface layer to the re-hosted databus) and/or the
PPSW is modified to work with a DASS provided APSW
interface layer.

[0062] Skilled practitioners will appreciate that often
the APSW in real LRIs may differ from one another, thus
the decision to modify the PPSW to work with a standard
DASS provided APSW may prove more efficient than
creating numerous APSW interfaces within the DASS.
[0063] In addition, in creating the PPSW the program-
ing language used (e.g. the Ada language) may allow
the PPSW to link to the real LRI hardware in other means
than via the APSW, e.g. provide a means to read a status
register at a fixed memory location within the environ-
ment the PPSW runs in. In this instance the PPSW may
require modification to provide this ’status register’ via a
different mechanism (e.g. a standard variable passed to
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the PPSW from the DASS).

[0064] A skilled practitioner in the appropriate PPSW
programming language will be able to detect such issues
and will understand how to modify the PPSW accordingly
to address the issue.

Claims

1. Atest system for testing mission data for an avionics
system, the avionics system comprising a plurality
of avionics systems components functionally ar-
ranged in a plurality of avionics sub-systems; the test
system comprising:

one or more processors adapted to perform
DASS functionality (43) for reconfigurable mis-
sion data and reconfigurable combinations of: i)
re-hosted avionics systems components (61,
62) from any one or more of the avionic sub-
systems and ii) one or more real-world avionics
systems components (161, 162) from any one
or more of the avionic sub-systems.

2. Atest system according to claim 1, wherein the one
or more processors are further adapted to process
the DASS functionality so as to provide a re-hosted
data bus (32).

3. Atestsystem according to claim 1 or claim 2, further
comprising a hardware module (38) comprising rep-
lication ports, and wherein the one or more proces-
sors are further adapted to provide some of the
DASS functionality (43) atthe hardware module (38).

4. Atestsystemaccordingtoany ofclaims 1to 3, further
comprising an input/output module (36),and wherein
the one or more processors are further adapted to
provide some of the DASS functionality (43) at the
input/output module (36).

5. Atestsystemaccordingtoany of claims 1to4,further
comprising a connection network (34).

6. A test system according to any of claims 1 to 5,
wherein a re-hosted bus controller (33) and a real-
world bus controller (44) operate independently and
in parallel.

7. A test system according to any of claims 1 to 6,
wherein an overall Avionics databus message trans-
action list for the complete databus is divided into
the relevant transaction list subsets for the re-hosted
databus (32) and the real-world databus (102).

8. A test system according to any of claims 1 to 7,
wherein the re-hosted bus controller (33) executes
atransaction list containing transactions between re-
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10.

1.

12.

13.

hosted LRlIs (61, 62) only.

A test system according to any of claims 1 to 8,
wherein a set of inter-bus messages (110) are auto-
matically determined from an overall Avionics data-
bus message transaction list for passing over the
connection network (34).

A test system according to claim 9, wherein the set
of inter-bus messages (110) are automatically de-
termined from an overall Avionics databus message
transaction list for passing over the connection net-
work (34) using a procedure comprising the follow-

ing:

for real-world messages sent to re-hosted LRIs
(61,62) the input/output module (36) monitors
the hardware module (38) and when the real-
world transaction is performed and received on
the LRI port (42) transfers messages (110) over
the connection network (34) to complete the
transaction on the re-hosted databus (32).

A test system according to claim 9 or claim 10,
wherein the set of inter-bus messages (110) are au-
tomatically determined from an overall Avionics da-
tabus message transaction list for passing over the
connection network (34) using a procedure compris-
ing the following:

for simulated messages which are sent to real-
world LRIs (161,162) the input/output module
(36) schedules the transfer of messages (110)
over the connection network (34) to the hard-
ware module (38) in advance of the real-world
transaction being performed.

A test system according to claim 11, wherein the set
of inter-bus messages (110) are automatically de-
termined from an overall Avionics databus message
transaction list for passing over the connection net-
work (34) using a procedure comprising the follow-

ing:

for transactions which are scheduled at pre-de-
termined intervals on the real-world databus
(102) the input/output module (34) synchronises
to the real-world bus controller (44).

A method for testing mission data for an avionics
system, the avionics system comprising a plurality
of avionics systems components functionally ar-
ranged in a plurality of avionics sub-systems; the
method comprising:

performing DASS functionality for reconfigura-
ble mission data and reconfigurable combina-
tions of: i) re-hosted avionics systems compo-



14.

15.
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nents (61, 62) from any one or more of the avi-
onic sub-systems and ii) one or more real-world
avionics systems components (161, 162) from
any one or more of the avionic sub-systems.

A program or plurality of programs arranged such
that when executed by a computer system or one or
more processors it/they cause the computer system
or the one or more processors to operate in accord-
ance with the method of claim 13.

A machine readable storage medium storing a pro-
gram or at least one of the plurality of programs ac-
cording to claim 14.
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